In vitro effects of metal pollution on Mediterranean sponges: species-specific inhibition of 2',5'-oligoadenylate synthetase.
Heavy metals are among the main pollutants of the Mediterranean coastal waters where they can harm sublittoral biota. Filter-feeder, long-living invertebrates that remain fixed to the rocky bottom, such as sponges, are good targets to metal contamination studies since they may be exposed to potential low levels of contamination for years. Several molecular and biochemical mechanisms are developed by sponges to counteract the effects of noxious metals. As a result, some of the normal cell functions can be altered. Here we show that the main heavy metals that can be found in marine sublittoral waters (i.e. copper, iron, zinc and manganese) may alter the immune system of sponges by inhibiting the activity of the sponge 2',5'-oligoadenylate synthetase (2-5A synthetase), which is an enzyme involved in the immune system of vertebrates. We selected the widespread Mediterranean sponges Geodia cydonium, Crella elegans and Chondrosia reniformis for the study. They exerted a high 2-5A synthetase activity and gave a unique profile of 2',5'-oligoadenylate product production. Several metals alter the 2-5A synthetase activity differently, in a species-specific manner. 2-5A synthetases from G. cydonium and C. elegans were inhibited by all the metal ions assayed. However, in C. reniformis, 2-5A synthetase was either activated or inhibited by the same ions depending on their final concentrations. Like in humans, metal contamination may have an effect on the OAS activity and thus it might alter the sponge immune system. However, since the effects are species-specific, 2-5A synthetase cannot be used as general biomarker of metal pollutions.